Background Itch is a well-established symptom in cutaneous disease. However, little is known about the burden of itch outside the dermatology setting. Purpose To determine the prevalence and impact of itch on quality of life (QOL) in the general internal medicine setting. Methods We performed a cross-sectional study of 2076 adults from an outpatient general internal medicine clinic, using an audio computer-assisted self-administered interview. A history of itch (acute or chronic) and other physical symptoms in the past week, Patient-Reported Outcomes Measurement Information System (PROMIS) 10-item Global Health Questionnaire scores, and Patient Health Questionnaire-2 scores were assessed.
Introduction
Itch is a common symptom encountered in the dermatology setting. Itch occurring in dermatologic disease has been associated with sleep disturbances [1] , psychological and behavioral disorders [2] , fractures and other injuries [2, 3] , and impairment of health-related quality of life (HRQOL) [1] .
However, little is known about the epidemiology and burden of itch outside the dermatologic setting. Previous studies have assessed the characteristics of pruritus in geriatric populations [4] and in specific diseases, such as primary sclerosing cholangitis and renal failure [5, 6] . Yet, no studies have examined rates of itch in the general internal medicine setting. It is important to understand the global burden of itch in order to assess the unmet needs for the assessment and treatment of itch. Further, most previous studies have assessed the prevalence of itch and occasionally related symptoms, but no studies have compared the prevalence and burden of itch with those of other symptoms, which is necessary in order to understand the burden of itch, identify unmet needs, and prioritize clinical resources. We hypothesized that itch is associated with worse HRQOL impairment than many other common symptoms. The present study examined the prevalence of itch and HRQOL impairment from itch, and compared them with other common symptoms in adults seen in an internal medicine setting.
Methods

Participant Recruitment
Adult patients (aged [18 years) were recruited from the general internal medicine clinic of the Cook County Health and Hospitals System (CCHHS) in Chicago, IL, USA, as previously described [7] . Subjects were invited to participate between April 8, 2011 and July 27, 2012. This study was approved by the CCHHS institutional review board (protocol #14-096).
Surveys were completed in English or Spanish, using audio computer-assisted self-administered interviews (ACASIs) on a computer kiosk with a touch screen and headphones in the clinic waiting area. Survey items were presented simultaneously by visual display on the monitor and audio files reading each question and response. The surveys were administered in either English or Spanish as per each patient's preference. Several practice questions were used to establish comfortability and proficiency with the software. The software was developed using the C# language on the .NET framework. ACASI responses were stored in an SQL server clinical data warehouse (Microsoft Inc., Redmond, WA, USA) maintained by the local institution's Department of Medicine. All patient encounters were included in the study, and patients with dermatoses were not excluded.
Data Collection
HRQOL was assessed using the Patient-Reported Outcomes Measurement Information System (PROMIS) Global Health Questionnaire, which includes 10 items related to overall health, quality of life (QOL), physical and mental health, satisfaction with the ability to carry out social activities and relationships, ability to carry out everyday physical activities, being bothered by emotional problems, fatigue, and pain. The Patient Health Questionnaire-2 (PHQ2) was used to assess feeling ''down, depressed, or hopeless'' and ''little interest or pleasure in doing things.'' Patients were asked about the occurrence of, and distress from, 17 physical symptoms: lack of energy, pain, drowsiness, dizziness, vomiting, shortness of breath, nausea, dry mouth, lack of appetite, bloating, change of taste, itch, sexual dysfunction, diarrhea, constipation, cough, and weight loss. The symptom response scales were 0: absent; 1: present, ''a little'' distress; 2: present, ''some'' distress; 3: present, ''quite a lot'' of distress; and 4: present, ''very much'' distress.
Data Analysis
All data processing and statistical analyses were performed in SAS version 9.4. Complete data analysis was performed for all variables, i.e., subjects with missing data were excluded. There were no significant differences in any socio-demographic characteristics between missing and non-missing values.
The PROMIS global physical and mental health T-scores were calculated using the recommended scoring method, which calibrated each score to a US national mean of 50 and a standard deviation (SD) of 10 [8] . The health utility (preference) score was calculated using a published algorithm that maps the PROMIS global health score to the EuroQol 5D (EQ-5D) score [9] . Means ± SDs are presented. T tests and analysis of variance were used to determine associations between PROMIS scores and age, gender, race/ethnicity, and language of interview. The prevalence and 95 % confidence interval (CI) of each symptom was determined overall and stratified by age. The means of the aforementioned scores were determined in patients who reported ''quite a lot'' or ''very much'' for each of the 17 symptoms, and were ranked in ascending order. Associations between itch (a categorical independent variable) and the individual PROMIS global health item responses (dependent variables) were tested using ordinal logistic regression. Associations of PROMIS global health total raw scores, physical and mental health T-scores, and estimated EQ-5D utility scores (dependent variables) with itch (a categorical independent variable) were tested using linear regression. The multivariable regression models included age, gender, race/ethnicity, and language of interview. Adjusted odds ratios (aORs) and adjusted betacoefficients, with 95 % CIs, were estimated.
A two-sided P value \0.05 was taken to indicate statistical significance for all estimates. However, the multiple dependent tests performed in this study (k = 32) increased the risk of falsely rejecting the null hypothesis. Therefore, P values near 0.05 should be interpreted with caution.
Results
Study Characteristics
An invitation to complete surveys was conveyed 2848 times. Patients agreed to sit in front of the kiosk 2561 times (90 %), on which 2076 unique patients provided some data through the kiosk. Overall, 58.5 % of patients were female, 54.8 % and 23.8 % were Black and Hispanic, respectively, and 19.9 % participated using Spanish as the language of interview (see Supplemental Table 1 in the Electronic Supplementary Material). PROMIS physical health T-scores were higher at younger ages and in females. In contrast, PROMIS total raw scores and mental health T-scores were not associated with these socio-demographic variables.
Prevalence of Itch
Overall, 97.5 % of patients reported at least one symptom in the past week. More than 4 in 5 patients reported having lack of energy or pain. At least 1 in 4 patients reported having C1 of 14 other symptoms (see Table 1 ). Itch occurred in 39.9 % (37.7-42.0 %) of patients overall and was more common than lack of appetite, nausea, sexual dysfunction, weight loss, change of taste, and diarrhea and vomiting. The prevalence of itch increased with age from 33.1 % (25.4-40.8 %) at age 19-39 years to 45.9 % (35.3-56.5 %) at age C80 years (see Table 1 ). Itch was more commonly reported in men (43.7 % [40.2-47.1 %]) than in women (37.2 % [34.3-40.0 %]; P = 0.004). There were no significant differences in the prevalence of itch between different racial/ethnic groups (P = 0.92) or in the survey language (P = 0.57).
Association between Itch and HRQOL
In multivariable models controlled for age, gender, race/ ethnicity, and language of interview, feeling a little distress or some distress from itch, and even more so quite a lot of distress or very much distress from itch, was significantly associated with each item of PROMIS global health, including poorer overall health, QOL, physical health, mental health, satisfaction with social activities and relationships, ability to carry out everyday physical activities and usual social activities and roles, more severe fatigue, and being bothered by emotional problems (ordinal logistic regression; P B 0.01 for all) (see Table 2 ). The frequencies of missing values are presented in Table 2 .
Patients feeling a little distress or some distress from itch, and even more so quite a lot of distress or very much distress from itch, had significantly lower PROMIS total raw scores (linear regression; adjusted beta values 
Association Between Itch, Depressed Mood, and Anhedonia
In multivariable models controlled for age, gender, race/ ethnicity, and language of interview, even feeling a little distress or some distress from itch was significantly associated with higher odds of either depressed mood or anhedonia (see Table 3 ). However, patients feeling quite a lot of distress or very much distress from itch had even higher odds than those who felt only a little distress or some distress (P \ 0.0001 for all). 
Comparison of Effects of Itch and Other Symptoms on HRQOL
All 17 symptoms were associated with impaired HRQOL; that is, patients who reported ''quite a lot'' of distress or ''very much'' distress from each symptom had lower PROMIS total raw scores, physical and mental health T-scores, and EQ-5D scores (analysis of variance; P \ 0.0001 for all). The mean PROMIS and EQ-5D scores, ±SDs, are presented in Table 4 . PROMIS total scores were lower in patients (ranked #12) who reported ''quite a lot'' of distress from itch or ''very much'' distress from itch than in those who similarly reported distress from pain, constipation, sexual dysfunction, cough, and weight loss. Similar results were found for EQ-5D scores. In particular, itch was associated with a relatively larger impact on mental health (ranked #13) than on physical health (ranked #15) in comparison with other symptoms (see Table 4 ).
Discussion
In the present study, we analyzed data from 2076 adults from an inner-city internal medicine clinic and found that almost 40 % of patients experienced itch in the previous week that caused some level of distress. While data were available for multiple other symptoms, we particularly focused on itch because it has been largely neglected and no studies have examined how itch compares with other symptoms. Itch was reported more frequently than lack of appetite, weight loss, change of taste, nausea, vomiting, diarrhea, and sexual dysfunction. Itch was associated with impairment of all aspects of HRQOL that were assessed, especially mental health, as well as higher odds of depressed mood and anhedonia. Patients with chronic itch are known to have higher rates of depression [10] . In addition, depression may also worsen itch, and patients with chronic itch often experience improvement of their itch with the use of antidepressant medications and other psychological interventions. Thus, the relationship between itch and impaired HRQOL may be bidirectional, where itch decreases HRQOL and decreased HRQOL from other etiologies prompts more itch. Finally, the present study found that itch was associated with overall HRQOL impairment similar to that associated with pain and more severe than that associated with constipation, sexual dysfunction, cough, or weight loss. Together, the results suggest the presence of a considerable patient burden and mental health distress secondary to itch in adults in an urban primary care setting. The results underscore the importance of including itch in a review of systems. The symptoms of pain, constipation, etc., are routinely assessed by clinicians. Yet, itch is Table 2 continued Distress from itch Missing data were encountered in 0 subjects (0.0 %) for age, gender, language, and date of interview; 85 subjects (5.4 %) for race/ethnicity; 40 subjects (2.6 %) for overall health rating; 115 subjects (5.5 %) for quality-of-life rating; 129 subjects (6.2 %) for physical health rating; 122 subjects (5.9 %) for mental health rating; 124 subjects (6.0 %) for satisfaction with social activities and relationships; 120 subjects (5.8 %) for extent able to carry out everyday physical activities; 132 subjects (6.4 %) for fatigue; 144 subjects (6.9 %) for how often bothered by emotional problems; 104 subjects (5.0 %) for carrying out usual social activities and roles; and 142 subjects (6.8 %) for itch in the past week rarely assessed, despite being associated with as much or more HRQOL impairment. Surveillance for itch may help with early detection of underlying medical conditions, e.g., liver or renal disease. The considerable burden of itch and other symptoms on HRQOL suggests that a comprehensive review of systems may yield previously unrecognized ways to improve patients' HRQOL. Currently, there are no medications approved by the US Food and Drug Association for the treatment of itch. The high prevalence and patient burden of itch demonstrated in this study highlight a large practice gap and beg for future research into medical and psychological treatment approaches for itch. The present study demonstrates that itch is both common and distressing to a large subset of adults in an urban primary care setting. Few studies have previously assessed the burden of itch in primary care. Analysis of data from the 1999-2009 National Ambulatory Medical Care Survey found that itch was a symptom reported at approximately 1 % of all outpatient visits [11] . Similarly, analysis of data from the 1998-2003 Australian Bettering the Evaluation and Care of Health (BEACH) program found that itch was a reason for the encounter in 0.6 % of encounters [12] . However, these studies reported rates of clinical encounters primarily focused on itch, did not engage patients directly, and were not able to assess how many patients actually itched. The high rates of itch symptoms and low rates of encounters for itch suggest that itch may not be adequately addressed in the clinical setting. This may be because clinicians do not routinely ask about itch and/or patients do not voluntarily mention their concerns about itch. A previous questionnairebased study of 492 Dutch adults from general practice with commonly encountered skin diseases in the preceding 12 months found that 53.5 % reported itch in the past 4 weeks [13] . However, that study focused on patients with dermatologic diseases and did not assess the prevalence of itch across all patients in general practice. Further, the questionnaires were not sent at the time of the physician encounter and may not have accurately reflected the prevalence of itch in practice. A recent study of 302 Hispanic Fig. 1 Associations between distress from itch and poorer quality of life. Responses for itch were divided into no itch, ''a little'' distress or ''some'' distress from itch, and ''quite a lot'' of distress or ''very much'' distress from itch. Box-and-whisker plots and overlaid jitter plots of a Patient-Reported Outcomes Measurement Information System (PROMIS) total raw scores, b PROMIS physical health T-scores, c PROMIS mental health T-scores, and d EuroQol 5D total scores are presented for each level of itch. P \ 0.0001 for all comparisons between no itch and a little distress or some distress, between no itch and quite a lot of distress or very much distress, and between a little distress or some distress and quite a lot of distress or very much distress geriatric patients residing in nursing homes or attending a geriatric outpatient clinic found a 25 % prevalence of chronic itch [4] . In contrast, we found a 39.9 % prevalence of itch causing some distress in the past week, overall. However, the prevalence of itch increased with age, with almost half of patients aged C80 years reporting itch. This is likely related to the higher rates of senile pruritus in the elderly population, as well as underlying medical conditions that are associated with itch, e.g., diabetes and chronic kidney disease. Nevertheless, the results suggest that itch may be even more common than previously recognized, especially in the elderly population. Though we were not able to assess whether the itch was an acute or chronic itch per se, it may be that any itch, perhaps even a short-term itch, is sufficiently distressing for patients to result in impaired QOL. This study had several strengths, including a large sample size, high response rates, and use of validated QOL and symptom instruments. The questionnaires were administered at the time of clinic visits, rather than via mail-based or internet-based surveys. Thus, the results are likely more reflective of the symptoms actually encountered in general practice. The study assessed 17 physical symptoms, including itch, which uniquely allowed for comparison of QOL impairment in patients with itch verses other symptoms. However, the study had some weaknesses as well. First, the patient population was from an inner-city population and predominantly racial and ethnic minorities with relatively low baseline HRQOL, which raises questions about generalizability to the entire US population. Second, the study assessed symptoms and HRQOL at a single time point. However, itch often has a waxing and waning course that may not be captured in a cross-sectional study. Third, we did not assess whether the itch was an acute or chronic itch. 
\0.0001
aOR adjusted odds ratio, CI confidence interval, OR odds ratio a Ordinal logistic regression models were constructed with depressed mood and anhedonia as the dependent variables (from the Patient Health Questionnaire-2) and distress from itch as the ordinal predictor. The models did not meet proportional odds assumptions (score test, P \ 0.001 for both). Therefore, depressed mood and anhedonia were dichotomized into (1) not at all or several days in the past 2 weeks; or (2) more than half the days or nearly every day in the past 2 weeks. In addition, models were constructed with both depressed mood and anhedonia versus either symptom as the dependent variable. ORs and 95 % CIs were estimated. Multivariable models were constructed, which included gender (male/ female); age (continuous); race/ethnicity (white, black, Hispanic, Asian/Pacific Islander, and other); and language of the interview (English/ Spanish) as covariates. aORs and 95 % CIs were estimated b Missing data were encountered in 0 subjects (0.0 %) for age, gender, language, and date of interview; 85 subjects (5.4 %) for race/ethnicity; 12 subjects (0.6 %) for depressed mood or anhedonia; and 142 subjects (6.8 %) for itch in the past week Finally, we did not assess the etiologies of itch. Future studies are underway to determine the longitudinal course and comorbidities of itch.
Conclusions
The present study aimed to determine the prevalence and impact of itch on QOL. We found that itch is a common symptom reported by patients in general internal medicine. Further, itch was associated with significant HRQOL impairment, depressed mood, and anhedonia. Itch warrants greater attention in clinical practice.
